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DETERMINATION OF SIZE OF SERVICE OR 
SECONDARY CONDUCTOR TO PREVENT FLICKER 


- Increased use of motors and other industrial loads on rural lines 

- has, on some systems, introduced flicker problems. The solution to 
the problem of flicker presented in this bulletin employs a set of 
nomograms to determine the proper size of secondary or service con- 


at ductor to be used when the load and service transformer specifications 
as well as the length of secondary or service circuits are known. 


The following considerations should be taken into account in using the 
attached charts: 


/ 


1. The values obtained from the charts are valid provided the 
primary regulation is sufficient to take care of the start- 
ing current. In cases where primary regulation is poor 
other corrective measuros may have to be applied. 

Since in some cases the mothod outlined here would require 
the use of service conductors or transformers of larger sizes 
han is usual in REA usage, some judgment should be used in 
its application. It should be applied only where motor loads 

are coincident with lighting demands. 


3. When a current-limiting starting device is uscd, the value of 
starting current used in the calculations should be the value 


currents and starting power factors of various types of motors 
as listed by several motor manufacturers and are useful when 


more precise data are not available. 


USE OF THE CHARTS 


at be determined from the charts: 

1. Number of starts per hour, minute, or second, of the mogor. 
2. Make and size of distribution transformer to be used. 

3. The supply voltage (E) on the secondary or service. 

, 4, The starting current (I) of the motor. 

ees, Powgr factor of the Lae starting (cos @) . 


Pe aeiaoia: Length of secondary or service circuit AN 


ag limited by the starting device. Tables of average starting © 


are included in this bulletin. The tables contain average values 


The following informatiom must be on hand pofore the secondary size can 
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Detailed steps and examples are given in the following pages. 
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Determine the allowable percent of f voltage ‘fluctuat: 
from Chart I. 


Determine the percént R- and percent X of dies trans? 
from Wableeiiiiine Braet ns ried ee 


—~* Bs. 


Convert the allowable percent voltage fluctuation to 


ivop by use of Chart II. 


Determine the percent peas drop in the transformer £ 
and the percent resistance drop in the BORO or servi 
conductor from Chart ries 


Obtain the required dondiotbon’ size or resistance nia ohms 
per 1000 feet from Chart TV ae 
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For kt aa of Allowable Percent Voltage Fluctuation to Allowable 
0 Fercent of ee and a Coondary Impedance Drop. 


| Bouation of nomogram: Z = So 

Z. Allowable pereent of transformer and secondary impedance drop 
‘Transformer KVA per phase 
Allowable percent voltage fluctuation 
Starting Current 


Rated secondary voltage, phase to neutral 


Use value of V obtained from Chart I. 
Connect V and W. Mark intersection on A. 
Proceed from A to E. Mark intersection on B. 


Connect B and I. Intersection on Z is allowable percent voltage 
fluctuation under actual bad conditions. 


th: ce cater 
Example: 3 - 3KVA Kuhlman transformers are used to serve the motor a 
_ in the previous example. The starting current (from Table ie Bey 
is 120 amps. Assume that the starter used limits the starting — Rel: 
current to 35% of this value. Then, I ~42 amps. 


Li beanoue vo 5.64 with W = 3 KVA per phase. Mark inter- 
section ‘on A. 


Proceed from A to E = 220/1.73 = 127 volts phase to noutra al. 
Mark intersection on B. . 


Connect B and I = 42 amps. Then Z = 2%. 
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CHART IIT 


) To Determine Porcont Voltage Drop in Transformer 
Geek Use values of RT and Xp from Table III. 
. 2. Connect RP and Power Factor. Read value of 
intersection on C. 
oaG Connect Xf and Power Factor. Read value of 
intersection on Dy 
4. Percent impedance drop in transformer: 2p = C + Dy. 
5. Percent resistance drop in secondary ae asta: 
“Gg iz & = Dp 


(bo) To Determine Percent Resistance Drop in Secondary or Service 
a Conductor Circuit. 


ne rt ene 


1. Connect Zg and Power Factor 


ats 2. Intersection on Rg is percent resistance drop in 
secondary or service circuit. 


(2) From Table III, for the transformer in the provious 
example, Rp = 2.16%, Xp = 1.56%. Starting power 
factor for the motor, from Table IT, is 0.435. 
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1. Connect Rp = 2.16% and Power Factor = 0.35. Read 0.7% 
on C. 


2, Connect Xp = 1.56 and Power Factor = 0.35. Read 1% on D. 


eg + 0.7 = 1.7% 


it 


Me 5. (Oe = C+D 


oe Zg2Z- Up 22-1.7 = 0.3% 
: (Z obtained from previous example in Chart EY) 


(b) ; . Die ee 
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Connect Zs = 0-3% and Power Factor = 0.35. Rend Rg = 0.96 — 
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CHART IV 
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TO DETERMINE SECONDARY OR SERVICE CONDUCTOR SIZE 


1. Connect Rg and EB. Mark intersection on A.’ 


2. Connect Land I. Mark intersection on B. 


%. Connect B and A. Mark intersection on "r". 


h. Intersection on "r" shows resistance of conductor in ohms 
per 1000 ft. or copper equivalent. 
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Example: Length of service L = 100 feet. 


1. Connect Rg = 0.9% and E = 127 volts. Mark 
intersection on A, 


2. Connect L - 100 feet and I = 4© amps. Mark inter- 
section on B. 


3. Connect points on A and B. Intersection on r = OVET? 
ohms/1000 feot., or No. 4 copper equivalent can be used. 
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